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means for obtaining an amount of a cardiac wall movement by correlating the cardiacTy 
wall contour divisions of one of the heart images to those ofanother 

41 . (New) The apparatus according to claim 40, wherein the point having a structural 



feature corresponds to at least one of a cardiac apex, an annulus valva and a papillar y muscl e. 



42. (New) The apparatus according to claim 40, wherein said means for obtaining a 
cardiac wall movement comprises: 

means for classifying the cardiac wall contour divisions for plural positions oPa 



cardiac wall to display at least(the]ad jacent contour divisions with different colors or different 



luminance. 

43. (New) A heart function analysis apparatus comprising: 
an extraction section configured to extract a cardiac wall contour for each of a 
plurality of heart images generated in a time-series; 



r|l a division section configured to divide the cardiac wall contour of each of the heart 
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'"■•4 images into a plurality of cardiac wall contour divisions, using a point having a structural , 
H feature of the heart as a reference; _ A \ 0 * t 

determination means for determining from the heart images an image corresponding 



to a reference time; 



means for obtaining an amo unt o f movement from the cardiac wall contour divisions 
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corresponding to the image corresponding to the reference time ordivision points- of the 
cardiac wall contour divisions, for each cardiac wall contour division or each division point; 
and 

a display device configured to display the amount of movement with one of a 
numerical display, a graphical display and a color display of the cardiac wall. 
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, 44. (New) A heart function analysis apparatus comprising: 
an input section configured to input heart images generated in a time-series and speed 

information of heartbeai^j^chromzing^/ith the heart images* ( I ^/ ^ ^ 

an extraction section configured to extract a cardiac wall contour for each heart image 
a division section configured to divide the cardiac wall contour of each heart image 

into a plurality of cardiac wall contour divisions, using a pointjiaving a structural feature of 

the heart as a reference; 

' . . . /< \ 

a classification section configured to classify the speed information of heartbeats for^ 

each of positions of the cardiac wall contour divisions; 

means for obtaining a speed statistic for each position of the cardiac wall contour 



divisions; and ~ * Q V* ^ a^&A,^^^ 

a display device configured to display the speed statistic ^vith at least one of a 



numerical display, a graph display and a color display of a cardiac wall. 
45. (New) A heart function analysis apparatus comprising: 

an input section configured to input heart images generated in a time-series and speed 



information of heartbeats synchronizing with the heart im aged ^ 

an extraction section configured to extract a cardiac wall contour from each heart 

image; 

a division section configured to divide the cardiac wall contour into a plurality of 
cardiac wall contour divisions, using a point having a structural feature of the heart as a 
\ referenc^ point; 

means for obtaining an amount of movement of each cardiac wall contour division for 
each position of the cardiac wall contour divisions; 



1 




a detection section configured to detect a dynamic range of the amount of movement X, 

for at least one of each cardiac wall contour division and each division point of the cardiac 
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wall contour division; — » ) ^V7c^_ 
an allocation section configured to allocate a display color, used for di splay ingjhe 
— speed info rmation on a displa y screen, to the dynamic range; and 

a display device configured to display the speed information on the display screen 
with the allocated color. 

46. (New) A heart function analysis apparatus comprising: 
v means for extracting a plurality of cardiac wall contours from a plurality of heart 

images generated in a time-series; 

means for dividing each of the cardiac wall contours into a plurality of cardiac wall 
, contour divisions, using a point having a structural feature of the heart us a reference; and 
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means for obtaining an amount of a cardiac wall movement by correlating the cardiac 
wall contour divisions of one of the heart images to those of another 

& 47. (New) The apparatus according to Claim 46, wherein the point having a structural 
feature corresponds to at least one of a cardiac apex, an annulus valva and a papillary muscle. 
^ ^j^- (New) The apparatus according to claim 46, wherein said means for obtaining a 
cardiac wall movement comprises: 

means for classifying the cardiac wall contour divisions for each position of a cardiac 
wall; and 

a display device which displays at least adjacent contour divisions with different 
colors or different luminance. 

49. (New) A heart function analysis apparatus comprising: 



means for extracting a plurality of cardiac wall contours from a plurality of heart 
images generated in a time-series, respectively; 

means for dividing each of the cardiac wall contours of each of the heart images into a 
plurality of cardiac wall contour divisions, using a point having a structural feature of the 
heart as a reference; 

means for determining from the heart images an image corresponding to a reference 

time; 

means for obtaining an amount of movement from the cardiac wall contour divisions 
corresponding to the image corresponding to the reference time or di visjon_p,o ints jof t he^ 
cardiac wall contour divisions for each cardiac wall contour division or each division point; 
and 

a display device configured to display the amount of movement with one of a 
numerical display, a graphical display and a color display of the cardiac wall. 
f 50, (New) A heart function analysis apparatus comprising: 



V means for inputting a plurality of heart images generated in a time-series and speed 
information of heartbeats synchronizing with the heart images; 

means for extracting a plurality of cardiac wall contours from the heart images, 
respectively; 

means for dividing each of the cardiac wall contours of each heart image into a 
plurality of cardiac wall contour divisions, using a point having a structural feature of the 
heart as a reference; 

means for classifying the speed information of heartbeats for each position of the 
cardiac wall contour divisions; 




means for obtaining a speed statistic for each position of the cardiac wall contour 
divisions; and 

a display device configured to display the speed statistic with at least one of a 
numerical display, a graph display and a color display of a cardiac wall. 



^ 51. (New) A heart function analysis apparatus comprising: 



means for inputting a plurality of heart images generated in a time-series and speed 
information of heartbeats synchronizing with the heart images; 

means for extracting a plurality of cardiac wall contours from the heart images, 
i f* respectively; 



N means for dividing each of the cardiac wall contours into a plurality of cardiac wall 

contour divisions, using a point having a structural feature of the heart as a reference point; 
^ means for obtaining an amount of movement of each cardiac wall contour division for 



each position of the cardiac wall contour divisions; 

means for detecting a dynamic range of the amount of movement for each cardiac wall 
contour division or each division point of the cardiac wall contour division; 

means for allocating a display color, used for displaying the speed information on a 
display screen, to the dynamic range; and 

a display device configured to display the speed information on the display screen 
with the allocated color. 

52. (New) A heart function analysis method comprising: 

extracting a cardiac wall contour from each of heart images generated in a time-series; 
dividing the cardiac wall contour of each of the heart images into a plurality of cardiac 
wall contour divisions using a point having a structural feature of the heart as a reference; and 



obtaining an amount of cardiac wall movement by correlating the cardiac wall contour 
divisions of one of the heart images to those of another. 
^ ^ 53. (New) The method according to claim 52, wherein the point having a structural 
feature corresponds to at least one of a cardiac apex, an annulus valva and a papillary muscle. 

2^ 54. (New) The method according to claim 52, wherein the step for obtaining a cardiac 
wall movement comprises: 

classifying the cardiac wall contour divisions for each position of a cardiac wall to 
display at least the adjacent contour divisions with different colors or different luminance. 
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.pi i 55. (New) The method according to claim 52, further comprising: 

"1 ^ determining a reference image corresponding to a reference time point from among 



the heart images generated in a time series; and 



!a said step of obtaining an amount of cardiac wall movement obtaining the amount of 
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111 cardiac wall movement from the reference image for each cardiac wall contour division or 



each division point of the cardiac wall contour division. 



! t *V f/56. (New) The method according to claim 55, further comprising: 

\J displaying at^^teailJhg^ wall movement with different colors or 

different luminance. 



I^^s'' 57. (New) The method according to claim 52, further comprising: 



classifying the speed information of heartbeats for each position of the cardiac wall 



contour divisions; 

obtaining a speed statistic for each position of the cardiac wall contour divisions; and 
displaying the speed statistic with at least one of a numerical display, a graph display 
and a color display of the cardiac wall. 
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